small proportion of the expenses associated with FD. Accordingly, the role of family physicians is very important for these patients.
Many definitions of dyspepsia have been proposed. The British Society of Gastroenterology, in 1996, defined dyspepsia as a group of symptoms that alerts doctors to consider disease of the upper gastrointestinal tract (16) . This generic definition includes GERD, peptic ulcer disease (PUD) and FD as the most common conditions after exclusion, with appropriate investigations, of diseases that may mimick or present themselves as dyspepsia. Cardiac disease, abdominal wall pain and somatoform disorder are examples that may add confusion and make differential diagnosis difficult for the clinician.
A group of international clinical investigators proposed that FD be defined as a clinical syndrome of persistent or recurrent pain or discomfort centred in the upper abdomen occuring in patients with no clinical, biochemical, endoscopic or ultrasonographic evidence of known organic disease likely to explain the symptoms (1) . FD has been further classified into ulcer-type and dysmotility-type (based on symptom clusters), and an unspecified type (symptoms not fitting into previous categories). Dominant gastroesophageal reflux symptoms belong to a distinct clinical entity (1) . However, results from community-based studies of subjects with undiagnosed dyspepsia and studies of patients referred for dyspepsia do not support the clinical relevance or the predictive accuracy of these symptomatic subgroups (2, 17) . Accurate clinical diagnosis would potentially result in the identification of specific and/or appropriate management strategies in patients with dyspepsia. The lack of clinical utility of subgrouping dyspepsia is also reflected by current guidelines that encourage testing for Helicobacter pylori as the initial step in the management of dyspeptic patients in the community (18, 19) . Interestingly, in a recent survey of Canadian primary care physicians submitted to scenarios of uninvestigated patients with reflux-type, ulcer-type and dysmotilitytype dyspepsia, the majority found this subgroup classification useful for patient management (20) . In clinical practice, the value of establishing a clinical working diagnosis remains unresolved.
Conclusions about the lack of clinical utility of symptomatic clusters in patients with undiagnosed dyspepsia and in patients with FD may diverge with the clinical impression because of the content of the questionnaires and/or the process leading to diagnosis used in those studies. The discriminative value and the precision of the questions used may not have been optimal. For instance, in the most commonly used questionnaire proposed by Talley et al (21, 22) , patients' understanding of heartburn was not assessed; in this case, a prolonged retrosternal burning pain unrelieved by food or antacid could have been mistaken for heartburn. A cutoff level of 75% for the frequency of relief, not uncommonly observed in patients with PUD, would yield better discrimination between ulcer-type and dysmotility-type subgroups. Due to the high placebo effect in FD, one may predict relief 25% of the time or more in most patients. Symptoms frequently overlap between subgroups (2,3,17) but there are no data supporting the hypothesis that similar upper gastrointestinal tract symptoms may be explained by different pathophysiological mechanisms. For example, epigastric bloating or discomfort and early satiety may not be due to gastric dysfunction in dysmotility-like dyspepsia, and explained by lower esophageal sphincter and esophageal dysfunctions in a patient with predominant heartburn and those same symptoms. Furthermore, including patients with primary or associated somatoform disorders may add to the confusion.
The following suggested systematic approach for the clinical diagnosis of FD at the primary care level is the result of the author's critical analysis of the previous and current literature and clinical experience. Participation of the author in a Canadian Non Ulcer Dyspepsia Working Group composed of 10 gastroenterologists and one family physician influenced this proposal. However, this is not a report of the conclusions achieved by this group. Table 1 suggests a process to establish a working clinical diagnosis of FD through a structured interview with patients consulting with undiagnosed dyspepsia. For patients at the primary care level, the objective is to initiate a symptombased diagnosis to differentiate among structural causes of dyspepsia, nongastrointestinal causes of symptoms and FD. This approach is reasonable because dyspepsia and FD are so common and because specific therapeutic measures and outcomes are available for PUD and GERD. Indeed, the recommendation of the American College of Physicians in 1985 (23) to first initiate a therapeutic trial in patients with undiagnosed dyspepsia and no alarm symptoms and signs conflicts with current knowledge. Eradication of H pylori cures almost all patients with PUD not taking nonsteroidal antiinflammatory drugs (24) , GERD is a chronic condition often requiring long term or intermittent drug therapies (25) , and there is a limited therapeutic role of acid inhibitory drugs but a high potential for a placebo effect in FD (26) (27) (28) . Furthermore, the Canadian (24) strategy to test for H pylori in all patients with uninvestigated dyspepsia or with presumed FD (except on a case by case basis), or in patients with GERD. Although the predictive value of developing a symptom-based diagnosis is still an issue to debate and the cost-benefit ratio of consequent management strategies has not yet been established from clinical trials, patient and physician satisfaction is likely to be enhanced with such a focused approach. This approach can be seen as a step forward in the process of determining a definite diagnosis, which would result, at least in part, in the same positive effects of initial endoscopy versus an initial therapeutic trial on patient satisfaction and on the use of health care resources (30) . Structured interview: Most patients consulting with dyspepsia tend to focus on selective symptoms and factors that are important to them. However, it is necessary to take a systematic history to conduct an accurate and complete differential diagnosis and to review items that help the physician perform a global assessment. This approach may allow physicians to initiate early a management strategy in patients with FD.
ESTABLISHING A CLINICAL DIAGNOSIS OF FD

Step 1: Determine the duration and course of the disease:
The three most common causes of dyspepsia have a chronic course. However, the patients often do not spontaneously report all details of their disease history that may reveal distinctive diagnostic features. PUD is a chronic relapsing disease unless H pylori is eradicated or maintenance therapy is given (31) . Therefore, these patients have a disease with often totally asymptomatic periods of weeks to years and some episodes of recurrent symptoms. Most untreated patients with GERD, with or without macroscopic esophagitis, also have chronic intermittent symptoms of varying frequency but with no periodicity (32, 33) . Patients with FD also have a chronic nonperiodic but fluctuating condition. In a recent international therapeutic trial involving more than 1200 patients with FD, about two of three had a disease duration of more than one year (34) . In two communitybased studies, symptoms of dyspepsia were still present in most patients two years later (6, 7) . Not all patients with FD seek medical attention (4, 35) . In two large epidemiological studies, the frequency of health care visits was 25% for subjects with uninvestigated dyspepsia and about 60% for persons with FD. However, in two of three cases, patients consulted for nongastrointestinal symptoms. These two populations of consulting and nonconsulting subjects with FD should not be seen as two distinct stable groups. Indeed, consulters are likely to be the same subjects who were previously living with mild and tolerable symptoms, as in phases of residual low grade symptoms alternating with phases of exacerbations. The following initial question to the patient with dyspepsia may reveal a clue to the precise diagnosis: "For how long in your life, beyond your current complaints, have you had stomach problems, even if they were previously mild and easily tolerable?". The physician should then have the patient describe the course of his or her symptoms.
Step 2: Characterize the current symptoms and review the alarm symptoms: Dyspepsia has been classified into specific symptom clusters (ulcer-type, GERD-type and dysmotilitytype) and an unspecified type. Although these subgroups have also been proposed for FD, reviews of drug therapy used for this condition report that in the vast majority of clinical trials, dysmotility-type dyspepsia is the most common subgroup, occurring much more often as a single entity than in conjunction with other complaints (26) (27) (28) . In a recent Canadian study, dysmotility-type symptoms were the main dyspeptic symptoms encountered among symptomatic respondents from the general population (5) . This is consistent with clinical experience that in patients with FD, including those consulting primarily for epigastric pain (classified in the ulcer-type group), dysmotility-type symptoms are very frequent and may represent the chronic-based symptoms of FD. Until now, no study has looked at the actual frequency of those symptoms in the classic subgroups of FD. However, the high frequency of overlap between subgroups is consistent with this hypothesis (2, 3, 17) . In a recent patient-based study, postprandial fullness and epigastric pain accounted for 94% and 84%, respectively, of frequently reported symptoms (13) . Furthermore, the first working party on dyspepsia recognized that dysmotility-type dyspepsia was the most common subgroup, while ulcer-type dyspepsia was said to occur in only a small group of patients (36) . It can, therefore, be reasonably assumed that dysmotility-type dyspepsia includes pain as well as discomfort and is the most common complaint in patients with FD. In a large cohort of patients with dyspepsia, factors leading to the clinical diagnosis of peptic ulcer were identified; history of a previous peptic ulcer (eg, a prior episode similar to the current symptoms) and pain relieved by antacid or food were good predictors of peptic ulcer in patients older than 40 years of age, with a sensitivity of 64% and a specificity of 75% (37) . GERD-type dyspepsia has been discarded as a subgroup of FD (1) on the basis that patients with dyspepsia and heartburn, where heartburn is the dominant complaint, are considered to have symptomatic GERD, because a significant proportion of patients with pathological reflux have no macroscopic esophagitis (38) . When heartburn or acid regurgitation clearly dominates the patient's complaints, these symptoms have a very high specificity (89% and 95%, respectively) but a low sensitivity (38% and 6%, respectively) for GERD diagnosed by 24 h esophageal pH monitoring (39) .
Although only a minority of patients with dyspepsia have a peptic ulcer or complicated reflux esophagitis and even fewer have cancer (13) , to minimize the risk of clinically misclassifying patients as having FD, the presence of any alarm symptoms (unintentional weight loss, severe vomiting, dysphagia, hematemesis, melena, fever, jaundice, or other symptoms or signs suggestive of a serious or a malignant disease) must be looked for and, if present, lead to immediate appropriate investigation.
This second step of the structured interview aims to review systematically all symptoms of dyspepsia. FD includes a primary symptom, pain or discomfort in the epigastrium or upper abdomen, and secondary symptoms classically referred to as dysmotility-type symptoms (postprandial fullness, upper abdominal bloating, early satiety, nausea) (1, 28) . In French-speaking populations, the symptom of slow or prolonged digestion after meals is also very commonly reported by patients and is meaningful to physicians (40, 41) . This symptom is a result of the process of digestion that feels unfinished 2 h after a meal and is different from epigastric bloating that may occur independently or appear more than 2 h after a meal. With a clear definition, this dysmotilitytype symptom is more than a cultural curiosity. The dominant symptom of GERD is heartburn, defined as a burning sensation under the lower part of the centre of the chest that rises toward or into the neck and that is frequently aggravated by consumption of food or by changes in posture such as lying or stooping (36, 39, 42) . It is worth taking note that with this current definition of heartburn, relief of pain by antacid or food is not taken into account; if it were, the predictive value of this symptom would probably be enhanced, with less chance of confusion with other diagnoses such as somatoform disorder. According to this process of a symptom-based diagnosis, patients with ulcer-type symptoms should be considered to have PUD until proven otherwise and patients with predominant heartburn and/or acid regurgitation to have GERD until proven otherwise. Those with dysmotility-type dyspepsia are expected to form the major group of patients and may reasonably be considered to have FD as the clinical working diagnosis.
Step 3: Determine the patient's perceived dominant symptom and/or condition:
The classical subgrouping of FD appears problematic for several reasons: there is considerable overlap between groups (2,3,17), the symptom subgroups do not correlate with specific pathophysiological disturbances (43-45) and they do not predict specific therapeutic response (27, 28) . This classification has, therefore, not proved to be clinically relevant in patients with FD. A different approach based on the most bothersome symptom and divided into pain-dominant and discomfort-dominant has been suggested by several clinical investigators (13, 28, 41) . Discomfort is defined as a subjective negative sensation that does not reach the level of pain (28) . In practice, this classification usually refers to the presence of dysmotility-type symptoms alone and to the presence of the same symptoms along with a predominance of pain. In one study (13) , 80% of patients with FD identified postprandial fullness and 54% identified epigastric pain as relevant or severe; 46% of 343 patients qualified pain as absent or mild. Severe and relevant postprandial epigastric fullness and severe vomiting were predictors of delayed gastric emptying, while patients with relevant and severe epigastric pain showed accelerated emptying compared with patients with an absent or a mild degree of the symptom. A recent multicentre trial (34) also supports the clinical impact of this classification by predicting a therapeutic response; treatment with omeprazole was associated with a small but significant therapeutic gain in patients with epigastric pain as the dominant symptom, while there was no benefit in patients with discomfort as the dominant symptom. However, the presence of associated GERD may explain the response to proton pump inhibitors (PPIs) in patients with FD (46) .
Patients with FD should also be asked about their most bothersome symptom(s) because reflux symptoms are common in patients with any upper gastrointestinal tract disease including FD (in about one of three) (17) . In these patients, heartburn can occur because of increased esophageal acid exposure or because of increased mucosal sensitivity to physiological acid reflux (47) . However, heartburn and dysmotility-type symptoms (FD) should be explained by distinct pathophysiological mechanisms in these patients. Therefore, overlapping of symptoms in patients with FD should be seen as the coexistence of conditions. The interview should establish the dominant one of the two or more conditions occurring in the patient. Irritable bowel syndrome (IBS) frequently coexists with FD (2,3). Although there are similarities in pathophysiological features between the two conditions (a generalized visceral hypersensitivity [48] [49] [50] ), FD can and should be distinguished from IBS on the basis of symptom criteria (51, 52) and therapeutic management strategies. This third step of the structured interview aims primarily to determine the most bothersome symptom (pain or discomfort) in the patient with FD. In addition, while it should be recognized that symptoms of GERD and/or IBS frequently coexist rather than overlap with the symptoms of FD, a predominant condition may be established. This approach should lead to appropriate management of the patient's expectations because there is no single or simple therapeutic management strategy that consistently resolves symptoms of different sources. Patients with predominant dysmotility-type symptoms should initially be managed as patients with pure FD.
Step 4: Identify the patient's reason for consulting and address psychosocial factors:
Because a significant proportion of patients with FD do not seek medical attention, factors leading a patient to consult a physician may reveal personal characteristics that may lead to intervention strategies having a beneficial effect on the outcome. In two communitybased studies (2, 53) , patients who had a prior history of consultation for dyspepsia (most of them having FD and/or GERD) often reported anxiety and fear of a serious condition. The severity or the frequency of symptoms was a factor leading to consultation in one but not the other study. In a patient-based study involving patients with FD and/or heartburn, anxiety and worries were the target complaints in 65%, followed in frequency by various psychosocial problems and, third, by dyspepsia itself (54) . Therefore, factors other than symptoms per se often drive a patient to consult a physician.
Although no unique personality profile characterizes patients with FD (55) (56) (57) , they tend to be more anxious, neurotic, depressive and inclined to somatization than healthy subjects (56) but with a frequency similar to that in patients with other gastrointestinal organic or functional disorders (58) . A well designed study documented a higher frequency of psychological features among FD patients (anxiety, general psychopathology, lower general level of functioning and multisystem complaints) than in healthy control subjects (59) . This may explain the increased need for sick leave in patients with FD, a mean of 2.6 times that for a control population (60) . Interestingly, this was often the result of musculoskeletal rather than abdominal symptoms. There is no formal study comparing consulters and nonconsulters in FD. Nonetheless, information extrapolated by analogy from studies of IBS (61, 62) suggests that psychological distress influences the decision of a subject to consult but does not explain the pathophysiological abnormalities responsible for the symptoms. Psychological and social factors are also associated with individuals with GERD who seek medical help (63) .
The last step of the structured interview aims to address patients' concerns overtly and to explore psychosocial issues. Clinical experience shows that often patients do not spontaneously discuss their fears and problems when consulting with physical complaints. It is, therefore, the physician's responsibility and opportunity to use open-ended questions to meet patients' expectations. Reassuring patients about their fears of cancer or other serious diseases initiates patient management in a global approach.
ASCERTAIN, WHEN APPROPRIATE, THAT THE UPPER GASTROINTESTINAL
TRACT IS NORMAL A definite diagnosis of FD requires appropriate investigation. However, there are several reasons why investigation is recommended only in specific situations. Dyspepsia is very common in patients consulting primary care physicians (10), availability of resources is limited, health care economics have to be considered, and the three common causes of dyspepsia (the most frequent being FD) have specific and different management strategies. Patients with ulcer-type or with GERD-type dyspepsia should be considered to have that diagnosis until proven otherwise. Canadian consensus guidelines for each condition have recently been published. If uncomplicated PUD is suspected, nonendoscopic tests for H pylori can be used by primary care physicians (24) . If uncomplicated GERD is the clinical diagnosis, the majority of patients require no investigation and may be directed to a therapeutic trial (25) . The challenge is to establish the need for and the type of long term therapy.
Despite the complexity of the therapy decision, no guidelines have been published specifically on FD. Dysmotilitytype dyspepsia can be diagnosed by careful clinical history and probably represents the vast majority of FD cases. In this group, the results of investigations frequently turn out to be normal. That the upper gastrointestinal tract is normal or that abnormalities do not explain the patient's dominant symptoms (such as reflux esophagitis in a patient with FD [64] ) should be verified in the following situations (low threshold situations): patients with alarm symptoms or signs, patients older than 45 years of age with a new onset or a change in their symptomatology, patients with unresolved cancer fear and patients with symptoms that are perceived to be severe (ie, have a marked effect on the quality of life) by the patient or the physician. Age is a predictive factor of gastric cancer, and incidence rates show that it seems reasonable to consider age 45 years as a threshold indication for investigation (65) .
If a decision is made to investigate a patient with dyspepsia, endoscopy is a safe and accurate technique, and should be the first diagnostic test performed, as recommended by the American College of Physicians guidelines (23) . However, this resource is not available to the same extent in all geographic areas and consequently, primary care physicians often use upper gastrointestinal series, which are less expensive and easily accessible. However, radiography has consistently been shown to provide inferior diagnostic accuracy in detecting structural causes of dyspepsia (66, 67) . In order to decrease the risk of wrong diagnosis with upper gastrointestinal series, a process of matching a carefully established clinical diagnosis and a radiographic report should lead the physician to pursue the investigation with endoscopy each time that there is discordance. This may be seen as a step-up approach to the investigation. Solid-phase gastric emptying tests are most often normal in patients with FD and should be reserved for high risk patients who may have gastroparesis, and those with severe postprandial epigastric bloating or severe vomiting (13) .
SUGGESTED APPROACH TOWARD THE CLINICAL DIAGNOSIS AND MANAGEMENT OF FD
A well conducted structured interview should enable the physician to identify patients with presumed structural causes of dyspepsia and to be aware of nongastrointestinal causes of symptoms. Among those, somatoform disorder, a disease that manifests as abnormal concern with bodily functions and is associated with multisystem complaints, can be confused with functional dyspepsia, an organic nonstructural disease. This disorder is often encountered in a general medical setting (68) . While patients with functional gastrointestinal disease have an excessive tendency to complain of bodily sensations, this characteristic is also seen in patients who have structural diseases. However, patients with a somatoform disorder report a higher frequency and a higher severity of multisystemic complaints than patients with a functional gastrointestinal condition (69) . In somatoform patients, pain may be the predominant focus of clinical attention, often associated with psychological factors (68) . Clinical experience indicates that these patients often have continuous pain, epigastric or retrosternal, that is not meal-related as is expected with FD or GERD, and is unaffected by relieving factors or gastrointestinal drugs. Such patients most often present with unspecified dyspepsia and would likely benefit from early investigation. The etymological definition of dyspepsia refers to bad digestion, meaning that the process of normal digestion is felt to be disturbed. Symptoms are, therefore, related to meals.
Given the clinical diagnosis of FD as previously discussed, the primary management option favours a drug trial, if needed. The whole therapeutic process involves several items that may affect this decision, such as informing the patient that the symptoms are real and that the digestive tract investigation would be normal. Simple reassurance is neither enough nor appropriate. Suggestions for lifestyle changes may also suffice. If a drug trial is needed, there is no evidence that H 2 receptor antagonists are useful unless GERD symptoms predominate (26) . Prokinetics may be the initial therapy in most patients with FD because dysmotility-type symptoms are their most frequent complaints and because this type of drug has been shown to be superior to placebo and to antisecretory drugs in randomized controlled trials (28, 70) . However, it can be speculated that prokinetics are more effective in patients with predominant discomfort rather than in patients with dominant pain. Properly designed clinical trials with these drugs are needed to assess further the clinical relevance of this classification. PPIs, particularly if GERD coexists, and, in the future, drugs acting primarily on visceral perception may be alternatives for patients with predominance of pain (34) . For this reason, clinicians also have used antispasmodics in patients with FD. This anecdotal experience may be understandable now that it is recognized that patients with dominant pain usually have a normal or accelerated gastric emptying (13) . In selected or difficult cases, antidepressants, stress management or psychotherapy may deserve consideration.
Investigation is reserved for low threshold situations as outlined previously. It is suggested that H pylori testing be recommended for patients with ulcer-type symptoms and then on a case by case basis for patients with the clinical diagnosis of FD, only when treatment of the infection is planned (24) . There is no convincing evidence to suggest that the treatment of H pylori alleviates symptoms in patients with FD (71). However, misdiagnosis of PUD as FD may occur, despite that these two conditions may coexist (17) . Patients with coexisting ulcer-type symptoms, those insisting on being tested and patients with a close family history of PUD may be cases where investigating H pylori is appropriate. As in the general population, H pylori infection is common in patients with FD (72) . However, in a study comparing FD patients with well-matched controls, the prevalence of H pylori infection was less than 50% in both groups (73) . Results of H pylori eradication on alleviating symptoms one year after treatment conflict. A unicentre British study (74) reported resolution of dyspepsia in 21% of patients after eradication therapy and in only 7% of placebo-treated patients. In contrast, in two multicentre international studies (75, 76) , the rate of resolution of dyspeptic symptoms was similar between the placebo and active treatment groups; this rate was similar to that of the active treatment group in the previous study (74) . Because most patients with FD are not infected with H pylori and if eradication therapy is effective it is limited to a small proportion of patients, most patients with FD would not benefit from this treatment. Until clinical predictors of response to H pylori eradication, if these exist, are known, making decisions on a case by case basis is a sound approach for patients with FD. This approach may save costs by postponing testing for H pylori at this step of the algorithm (versus at the beginning of the process for most patients presenting with undiagnosed dyspepsia) and improve patient's satisfaction because most of the treated patients would not have PUD (24) and, hence, remain symptomatic. The majority of recommendations on the indication for investigation in patients with chronic dyspepsia, most of whom have FD, are based on consensus and expert analysis of retrospective work (18, 19, (23) (24) (25) 77) or on mathematical models linked to partially validated assumptions of limited generalization (78) (79) (80) . Until well designed prospective studies are available and results are applicable to the various regions of practice, management strategies in patients with dyspepsia or with FD remain unresolved. Results of a recent randomized controlled trial of H pylori testing or prompt endoscopy in 475 primary care patients with dyspepsia suggest an improved short term outcome with endoscopy (81) . Rather than diagnosing FD by excluding other conditions, establishing a clinically based diagnosis initially may be a positive approach and may have some of the benefits reported after a normal endoscopy, such as fewer office visits and sick days, fewer consultations for gastrointestinal symptoms, reduced rate of prescribing, lower drug costs and improved satisfaction with care (29, 82, 83) .
